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論 文 内 容 要 旨 
 
The rheology of lower crust is significant to elucidate evolution and dynamics of the Earth’s lithosphere. 
Especially the effect of water is considered to be extremely important for rheology of the lower crust. Water and 
pressure have complicated influences on the rheology of rocks and minerals under condition of the lower crust. It 
is necessary to conduct highly accurate experiments with such high confining pressure. Griggs-type deformation 
apparatus can produce lower crustal conditions, but the measurement error was large. 
Firstly, a correction method of mechanical data for the Griggs-type deformation apparatus was proposed. In the 
construct of the correction method, I utilized master curves that derived based on the “time-temperature 
superposition principle”. By comparing master curves of both Griggs apparatus and gas apparatus (reference 
apparatus), the correction method for the Griggs apparatus was constructed. Applying the correction method to 
differential stresses obtained by using the Griggs apparatus, it became possible to reproduce stress-strain curves 
close to ones measured by gas apparatus within an error of ±30 MPa in various deformation regime. Correction 
can also be extended to higher confining pressures up to 1.5 GPa. 
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Secondly, deformation experiments of water-added plagioclase as a main constituent material of the lower crust 
were conducted. Axial compression experiments on synthetic polycrystalline anorthite (an end-member of the 
plagioclase) were performed in the Griggs apparatus. Times for infiltration of water into samples were changed to 
investigate the time dependency of water diffusion. The strengths of wet samples were lower by about one digit 
than the strength of dry sample. Maximum water contents of deformed samples measured by FTIR spectrometer 
increase in proportion to deformation times. Such diffusion is brought about by "multi-path diffusion" by the 
formation of short paths under differential stress. Differential stresses were significantly lower than predicted 
values by previous flow law for wet anorthite obtained by low pressure gas apparatus (<0.5 GPa). This implies 
that the effect of water on mechanical behavior in higher pressure might be larger than those predicted by lower 
pressure experiments. The results suggest that the strength of fluid-rich regions in the lower crust becomes lower 
than that predicted by previous studies. In the dry lower crust, fluid diffusion behaves anomalously, resulting in 
significant strength weakening. The weakened lower crust leads to further deformation and promotion of fluid 




































断帯の岩石中に認められているが（Menegon et al., 2015 など），実験によって変形に
よる拡散の促進が裏付けられたといえる。今後の詳細な組織観察から，ドライな下部地殻
における流体の移動機構の解明に一つの描像を与えることが期待される。以上の事からド
ライな下部地殻において岩石の変形が水の拡散を促進し岩石の弱化が引き起こすこと，そ
れがさらなる変形と流体の浸透を促進し，下部地殻において歪局所化につながるというモ
デルが本研究によって補強された。 
上述のことから，木戸正紀が博士に求められる高度な学識と自立して研究を遂行していく能力を備
えていることを示していると考えられる。従って，本論文は，博士（理学）の学位論文として合格と認めら
れる。 
